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RAMASUBRAMANYAN 
Appl. No. 09/578,507 
May 25, 2004 

REMARKS 

Reconsideration is requested. 

Claims 1 -29, 41 -51 and 54-64 are pending. 

The claims have been amended to obviate the Section 1 12, second paragraph, 
rejection of claims 1-29, 41-51 and 54-64. While not believed to be necessary, the 
claims have been amended to advance prosecution. Specifically, the applicant believes 
that the collection of unbound plasmid DNA from the complex in subparagraph (c) in 
claim 1 would be recognized by one of ordinary skill in the art as a process of collecting 
unbound plasmid DNA separate from the noted complex. The typographical error in 
claim 14 has been amended as suggested by the Examiner whose helpful comment is 
appreciated. Finally, claims 17, 41 and 54 have been amended to confirm that the 
second bound mixture contains supercoiled plasmid DNA bound to the hydrophobic 
interaction media. 

Withdrawal of the Section 112, second paragraph, rejection of claims 1-29, 41-51 
and 54-64 is requested. 

As noted above, the applicant requests an interview with the Examiner and the 
Examiner's Supervisor in the event the present paper is not believed to place the 
application in condition for allowance. The interview is requested prior to the issuance 
of a further Action. The Examiner is requested to contact the undersigned to arrange a 
time convenient to the Examiner and the Examiner Supervisor for such an interview. 

The Section 112, first paragraph "written description", rejection of claims 1-13, 
16-29, 41-51 and 54-64 is traversed. Similarly, the Section 112, first paragraph 
"enablement", rejection of claims 1-29, 41-51 and 54-64, is traversed. Reconsideration 
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and withdrawal of the rejections are requested via the following comments as well as 
the attached. 

The rejections are treated together in the following comments as the issues 
raised by the Examiner are believed to be related. Specifically, the Examiner asserts 
that the application allegedly fails to provide adequate written description for the recited 
"hydrophobic interaction media" as well as the various recited conditions to be used in 
the process of separation. The applicant respectfully submits however that patent 
applications are not required to be detailed user manuals and are rather directed to 
those of ordinary skill in the related art. As explained below, the terms "hydrophobic 
interaction media" and various separation conditions, as recited in the claims, are well 
recognized by those of ordinary skill in the art and were believed to be recognized by 
Examiner Sandals throughout the three (3) substantive Office Actions which have been 
issued in the present application over the last 1 Vz years. The Examiner is urged to 
appreciate that Examiner Sandals has previously cited a number of references as either 
allegedly anticipating or making obvious the presently claimed invention. Clearly, these 
references, which are directed to those of ordinary skill in the art and have been, in part 
issued U.S. patents, describe various interaction media and reaction conditions which 
are indicative of the advanced level of skill in the present art. 

The Examiner is requested to see, for example, the claims of previously cited 
Kitamura (U.S. Patent No. 6,441,160), which recite "hydrophobic interaction 
chromatography" and further describes various elution steps as well as other process 
steps which allow adsorption and desorption from the reaction media such as changing 
conditions surrounding the media. These process steps are well known to those of 
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ordinary skill in the art and one of ordinary skill reading the present application would 
appreciate the applicant was in possession of the claimed invention at the time the 
application was filed. Moreover, practice of the presently claimed invention would not 
required undue experimentation. Consideration of the following in this regard is 
requested. 

The Examiner will appreciate that claims specify hydrophobic interaction media, 
which will be appreciated by one of ordinary skill to include a hydrophobic ligand 
attached to a base matrix. The base matrix exemplified in the present application was 
in the form of either a spherical bead made with methacrylate polymer, copolymer of 
methacrylate ethylene glycol or a cross linked agarose backbone. The mechanism of 
the hydrophobic interaction is not dependent on the base matrix. There are 
innumerable "base matrices" that are commercially available with a variety of 
hydrophobic ligands attached to them. The base matrices differ in their rigidity, porosity 
etc, which do not determine selectivity or specificity. One ordinarily skilled in the art can 
screen through these matrices using very simple experiments, without significant effort 
or undue experimentation. A list of commonly used base matrices is provided in the 
attached Reference from "Protein Purification" (Protein Purification, Principles, High 
Resolution Methods, and Applications; Edited by Jan-Christer Janson & Lars Ryden. 
ISBN 0471-18626-0, 2 nd Edition (1998)). A general description of hydrophobic 
interaction media, such as is contained in the present application, will be recognized by 
one of ordinary skill in the art to include a complete description of a variety of such 
interaction media. 
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Several chromatographic methods that were developed using the spherical 
beads as base matrices have been readily converted to perform similarly on other non- 
spherical matrices such as membranes, etc. For example, commercial manufacturers 
such as PALL, Millipore, etc. have been attached ion exchange ligands such as 
Quarternary Ammonium ion to membranes and have demonstrated separation of 
proteins with similar performance as the "bead" configuration. The differences are 
essentially the porosity and flow characteristics which do not inherently affect the 
selectivity or specificity of the interaction. 

Hence, one of ordinary skill would reasonably conclude that the presently 
claimed invention can be readily practiced, without undue experimentation, with different 
spherical and non-spherical base matrices by following readily available standard 
procedures for attaching the ligands to such surfaces. (See Attachment 1 : Comparison 
of chromatography based Q and Membrane based Q). 

Moreover, one of ordinary skill will appreciate that elution of the bound 
component from a hydrophobic interaction media is typically achieved by reducing the 
hydrophobic interaction between the bound component and the ligand. Typically, the 
hydrophobic interaction is reduced, for example, by 1) changing the salt concentration 
2) changing the polarity of the solvent 3) using detergents (See attached Reference, 
page 301). The present application exemplifies the first condition to alter the interaction 
between the bound molecule and the ligand. Conditions (2) and (3) were not used in 
the examples of the application however one of ordnary skill in the art may reasonably 
expect to utilize these or a combination of these available alternatives for changing 
hydrophobicity. The applicant notes that detergents are generally used when the 
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hydrophobic interaction is strong, whereas in the exemplifications of the present 
invention the interaction is weak. 

Typically, pH changes are not used alone to displace the components as 
continual variation of pH alone during the elution process is generally more difficult to 
maintain and hence is generally avoided as a sole change in condition in manufacturing 
processes (See the attached Reference; page 301). 

Processes are typically and practically conducted at a set temperature and 
temperature change is typically not used alone as a method for displacing the 
components bound to a hydrophobic interaction media. One of ordinary skill in the art 
can readily determine however the individual and/or combined effects of temperature, 
pH and salt concentration on the elution pattern from a relatively simple set of 
experiments. The applicant submits that the application describes and enables more 
than the exemplified embodiments of the disclosed invention. The claims are submitted 
to be supported by an adequate written description which teaches one of ordinary skill 
in the art how to make and use the claimed invention. 

As for the Examiner's suggestion that the application does not provide 
enablement for any type of salt at any concentration or any type of hydrophobic 
interaction media, consideration of the following is requested. 

The examples use ammonium sulfate as the salt for effecting the binding through 
hydrophobic interaction and the elution (see discussion above) is effected through 
decrease of the hydrophobic interaction through decrease of the ammonium sulfate 
concentration. 
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It is well known in the art that the hydrophobic interaction can be effected by a 
range of salts. The attached Reference 1 , at page 287, for example, clearly describes 
this as follows "The influence of different anions on hydrophobic interaction follows the 
well known Hofmeister series. Anions that promote hydrophobic interaction most are to 
the left in the series. The anions to the right are called chaotropic: 

Sulfate > Cloride > Bromate>Nitrate>CI0 4 - >lodide> SCN- 

Also, cations influence the strength of interaction: 

Magnesium > Lithium>Sodium>Potassium>Ammonium" 

This series above suggests that one ordinarily skilled in the art can choose with 
considerable degree of predictability the salt(s) that will provide the necessary 
hydrophobic interaction. 

Thus, the specification is submitted to teach mroe than the use of sodium 
chloride and ammonium sulfate as other salts can be used with equal effectiveness by 
simple experiments consisting of the combination of the above anions and cations at 
various concentrations. Moreover, the examples provide clear guidance to the relative 
"strength" of interaction needed, which provides one ordinarily skilled in the art with 
adequate information to readily substitute other salts/concentrations. 

As for the reference to hydrophobic interaction media, the examples in the 
current application demonstrates the effectiveness of butyl and octyl chemistries 
(ligands) in effecting the hydrophobic interaction. The Examiner appears to believe that 
the current application fails to enable other ligands. 

These examples by themselves provide evidence that the interaction is not 
specific to a base matrix (demonstrated with Agarose base matrix and methyacrylate 
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polymer base matrix) or to a specific ligand (demonstrated with butyl - a C4 ligand and 
an octyl - a C8 ligand). This suggests that one ordinarily skilled in the art is able to 
choose other ligands such as C5, C6, C7, etc. to effect the same hydrophobic 
interaction with minor modifications in the salt concentrations. 

The attached Reference, pages 292-296, provides, for example, a summary of 
both a variety of commercially available ligands and possible chemistries, along with 
possible base matrices that can be readily used for hydrophobic interaction. These 
ligands, just like the salts, follow a certain trend in their strength of hydrophobic 
interaction. In general, the strength of interaction increases with the increase in length 
of the ligand for alkyl types of ligands. (See , attached Reference). 

Moreover, the hydrophobic interaction strength is the combination of ligand 
strength and salt strength, each of which can be readily manipulated to achieve certain 
strength of interaction equivalent to that demonstrated in these examples. 

In summary, the present application teaches one of ordinary skill in the art to 
make and use the claimed invention, as well as the exemplified embodiments. As 
mentioned in previous discussions, the base matrix has minimal influence on the 
strength of interaction and specificity and hence one ordinarily skilled in the art is able to 
choose an appropriate base matrix (spherical bead, membrane, etc.) to carry out the 
methods of the claimed invention. 

The Examiner appears to suggest that the claims are broad in including the use 
of any type of hydrophobic media and any salt concentration. As discussed above, the 
nature and strength of the hydrophobic interaction can be obtained by several criteria, 
such as combinations of salt concentrations and ligand strengths as well as possibly 
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temperature and pH. One ordinarily skilled in the art, hence is not restricted to the 
specific ligands used in the examples to obtain the same hydrophobic interaction. The 
claims are therefore submitted to be supported by an enabling disclosure. 

The specification teaches a method for purification of plasmid DNA, for example, 
using a certain strength of hydrophobic interaction between the components in the 
mixture and the ligand and using a different (reduced) strength of interaction to 
displace(elute) the bound components. The specification provides one ordinarily skilled 
in the art with an indication or example of the relative strength of interaction needed to 
bind and elute the components of the mixture, by exemplifying conditions of salt 
concentration, ligand, etc. One ordinarily skilled in the art, with this information is able 
to choose from available hydrophobic interaction media, ligands and, for example, salt 
concentrations that will provide similar strengths of interaction as exemplified. This can 
be accomplished through simple experiments by one ordinarily skilled in the art, as 
there is ample literature information to determine approximate strengths of interaction. 

While the art available at the time the present application was filed may not teach 
a method for purification of plasmid DNA using hydrophobic interaction media, there is 
an abundant amount of literature information that clearly describes hydrophobic 
interaction phenomena and related methods to carry out the simple experiments to 
make and use the current invention. Specifically, hydrophobic interaction media is 
commercially available from several established vendors with ligands with different 
strengths. Extensive literature exists on establishing the strength of ligands and, for 
example, strength of salts. Since hydrophobic interaction has been used with other 
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macromolecules extensively, there is a significant knowledgebase for one ordinarily 
skilled in the art to readily use the current invention without undue experimentation. 

Withdrawal of the Section 1 1 2, first paragraph, rejections noted above is 
requested. 

The claims are submitted to be in condition for allowance and a Notice to that 
effect is requested. Alternatively, as requested above, the Examiner is requested to 
contact the undersigned to arrange an interview prior to issuance of a further Action. 

Respectfully submitted, 



NIXON & VANDERHYE P.C. 




Reg. No. 36,663 

BJS:pp 

1100 North Glebe Road, 8th Floor 
Arlington, VA 22201-4714 
Telephone: (703) 816-4000 
Facsimile: (703)816-4100 
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rABLE 7-2. Commercially Available Adsorbents and Columns for HIC (the list may not be complete) 



Supplier 



Product Name 



Functional Group(s) 



Remarks 



A. Conventional 
packings 
J.T. Baker 
Bio-Rad 

Pharmacia 



Sigma 



SynChrom 
TOSOHAAS 



B. HPLC 
packings 
J.T. Baker 
Biochrom 
Labs 



Hl-Propyl 
Methyl HIC 
r-Butyl HIC 
Phenyl Sepharose 
Butyl Sepharose 4B 
Octyl Sepharose CL-4B 
Phenyl Sepharose CL-4B 
Butyl Sepharose 4 FF 
Phenyl Sepharose 6 FF 
HiLoad Phenyl 
Sepharose 



SynChroprep 
Ether-5PW 
Phenyl-5PW 
Ether 650 
Butyl 650 
Phenyl 650 



Hl-Propyl 
Hydrocell C3 1000 
Hydrocell C4 1000 
Hydrocell C3 NP10 
Hydrocell C4 NP10 



Propyl 

Methyl 

Butyl 

Phenyl 

Butyl 

Octyl 

Phenyl 

Butyl 

Phenyl 

Phenyl 

&>-amino C-2, C-3 t C-4, C-5, C-6, C-8, 

C-10, and C-12. 4- 

Phenylbutylamine, 2,2- 

diphenylpropylamine. Alkyl: C-2, 

C-3, C-4, C-5, C-6, C-8, C-10, and 

C-12. Phenyl and trityl. 
Propyl 

O ligoethyleneglycol 
Phenyl 

Oligoethyleneglycol 

Butyl 

Phenyl 



Propyl 

Allyl 

Butyl 

Allyl 

Butyl 



Silica, 15 and 40 /xm, 300 and 275 A 
Methacrylate, 50 /xm 

Agarose, 34 /xm 

Agarose, 45-165 /xm 

Agarose, 45-165 /tm 

Agarose, 45-165 /xm 

Agarose, 45-165 /xm 

Agarose, 45-165 /xm 

Agarose, 34 /im, prepacked columns 

Agarose 4% CL or non-CL 



Silica, 15 and 30 /tm, 300 A 
Polymer, 20-40 /xm 
Polymer, 20-40 /xm 
Polymer, 20-50 /xm 
Polymer, 40-90 /xm 
Polymer, 50-150 /xm 



Silica, 5 and 15 /xm, 300 A 
Polymer, porous 
Polymer, porous 
Polymer, nonporous 
Polymer, nonporous 



Bio-Rad 


Bio-Gel MP-7 HIC 


Methyl 


Polymer, 7 /xm, 900 A 




Bio-Gel Phenyl-5PW 


Phenyl 


Polymer, 10 xun, 1,000 A 


Beckman 


Spherogel-HIC 




Silica, 5 /xm, 300 


Interaction 


MCI GEL CQH3xs 


Butyl, phenyl 


Polymer, 10 /xm 


Mitsubishi 
Kasei 


Hydrophase HP-Butyl 


Butyl 


Polymer, 10 /xm 


MCI GEL HIC 


Ether, butyl, phenyl 


Polymer, 10 /xm, wide pore 


Pharmacia 


Phenyl Superose 


Phenyl 


Agarose, 13 /xm 


Showa 
Denko 


Alkyl Superose 


Neophentyl 


Agarose, 13 /xm 


Shodex HIC 


Phenyl 


Polyhydroxymethyl acrylate, wide pore 


Sigma 


SigmaChrom HIC- 


Phenyl 


Polysaccharide CL, 12-15 /xm 




phenyl 




Supelco 


Supelcosil LC-HINT 


Diol 


Silica, 5 /xm, 100 A 


SynChrom 


SynChropak 


Propyl, hydroxypropyl, and pentyl 


Silica, 6 /xm, 300 A 


TOSOHAAS 


Ether 5PW 


Oligoethyleneglycol 


Polymer, 10, 13, and 20 /xm, 1,000 A 




Phenyl 5PW 


Phenyl 


Polymer, 10, 13, and 20 /xm, 1,000 A 


YMC 


Butyl-NPR 


Butyl 


2.5 /xm, nonporous 


YMC-Pack-HIC 


CL polyamide-containing propyl 


Silica, 6.5 /xm, 300 A 



C. Novel 
separation 
media 
Miliipore 



Perseptive 
Biosystems 



ligands 



MemSep 

chromatography 

cartridges 
POROS PH 
POROS PE 
POROS BU 
POROS ET 



Phenyl 
Phenyl ether 
Butyl 
Ether 



Continuous network of regenerated cellulose, 
derivatized, 1.2-/xm flowthrough pores 

PS/DVB beads, covered by a CL 
polyhydroxylated polymer, large 
transecting throughpores 
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